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Comment on “Spin Dynamics of the 2D Spin
1
2
Quantum Antiferromagnet Copper Deuterofor-
mate Tetradeuterate (CFTD)” :
In a recent Letter [1] Rønnow et al. presented a
neutron scattering study of the magnetic excitations of
the antiferromagnet Cu(DCOO)2 · 4D2O for tempera-
tures up to T ≈ J/2, where J ≈ 73K is the nearest
neighbor exchange energy. Due to the smallness of the
interlayer-coupling and anisotropy-energies, this system
is an almost ideal realization of a square lattice near-
est neighbor spin S = 1
2
quantum Heisenberg antiferro-
magnet. Rønnow et al. paid particular attention to the
temperature-dependence of the dispersion and the damp-
ing of magnons with wave-vectors k close to the boundary
of the magnetic Brillouin zone. They observed a “surpris-
ingly good” agreement of the data for the temperature-
dependence of the magnon-damping rate Γ with the for-
mula
Γlong(T ) ≈ vs(T )/ξ(T ) , (1)
which expresses the damping of long-wavelength magnons
in terms of the spin-wave velocity vs(T ) and the antifer-
romagnetic correlation length ξ(T ).
In this Comment we point out that the agreement of
the experimental data with Eq. (1) is accidental, because
a comparison with Eq. (1) is only meaningful for long-
wavelength magnons [2], whereas the experimental data
give the damping Γshort(T ) of short-wavelength magnons,
with wave-vectors close to the boundary of the mag-
netic Brillouin zone. The experimentally relevant damp-
ing rate of short-wavelength magnons for spin S Heisen-
berg antiferromagnets has been calculated in Ref. [3].
For wave-vectors in the regime |k| >∼ (Ta/vs)1/3(2π/a)
(which includes the zone boundary) the damping is [3,4]
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where the numerical factor Z(|vk|) depends on the length
of the dimensionless magnon-velocity vk =
√
2∇kǫk [5].
From the numerical evaluation of Z(|vk|) [3] it is easy
to see that Z(|vk|) ≈ Z(0) = 1 for magnons with wave-
vectors in the vicinity of the zone boundary, where |vk| ≪
1. Note that Eq. (2) contains no adjustable parameters.
Taking into account that higher orders in 1/S and
in T/(SJ) have been neglected in Eq. (2), the agree-
ment with the experimental data [1] is excellent, see
Fig. 1. Note that Eq. (2) is based on the evaluation
of Fermi’s golden rule, using for the relevant matrix ele-
ments the bare vertices describing magnon-magnon scat-
tering within the Dyson-Maleev transformation [3]. The
fact that the resulting damping rate is in quantitative
agreement with the experiment indicates that the effec-
tive interaction between antiferromagnetic magnons at
short wavelengths is weak and hence can be treated per-
turbatively, without taking vertex corrections into ac-
count [6]. On the other hand, at long wavelengths the
effective magnon-magnon interaction becomes strong and
prohibits the propagation of stable magnons over length
scales exceeding the correlation length ξ(T ). This is the
physics behind the estimate (1) for the magnon damp-
ing rate at long wavelengths, which has nothing to do
with the short-wavelength damping due to weak magnon-
magnon scattering given in Eq. (2).
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FIG. 1. Solid line: temperature-dependence of the damp-
ing of the zone-boundary magnons, see Eq. (2) for S = 1/2.
The circles are the experimental data from Fig. 3 of Ref. [1].
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